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(54) PHOTOSENSITIVE COMPOSITION AND RECORDING MEDIUM FOR HOLOGRAM 
RECORDING, HOLOGRAM, AND METHOD FOR RECORDING HOLOGRAM, METHOD FOR 
FORMING AND METHOD FOR REPRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive 
composition for hologram recording which has good 
workability and handling property in a bright room, which 

can be processed in a dry state and which forms ^ ^ £ 

holograms with high sensitivity, and to provide a 
hologram recording medium, a method for recording a 
hologram, a method for forming a hologram, a hologram 
and a method for reproducing a hologram by using the 
above composition. 

SOLUTION: In the photosensitive composition for 
hologram recording to be used for the purpose of 
recording interference fringes produced by the 
interference of UV laser light or light with excellent 
coherency, the composition contains at least (a) a 
photopolymerization initiator having 300 to 450 nm 
maximum absorption wavelength and (b) a compound 
having addition polymerizable ethylenic unsaturated 
bonds. The composition is used for the hologram 
recording medium, the method for recording a hologram, 

the method for forming a hologram, the hologram and the method for reproducing a hologram. 
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6 -V? )l*U- 3 - (fd 
-JU- 1 --Ol/) -7i^-l--(;K p-~c> 
£^x-.»U-T i -fc*X-2, 3. 5. 6-f-h^7;l/ 
tD7x^;l- 1 - -f;k y-^>>?p-^>^i?i^.;l/- 
Ti-t*^-2, 3, 4, 5, 6-^>^7W07i 
1 --0^©?-£>-fe>{t-£^ p-^x 

[0 0 3 0] Jttfc, ±IB<£K^1J-t^ 5 ^ 
-TSfeJRiOTtt. m«#H^2-6 9-^^. ^PS 
BS5 7- 1 6808 8^|g. #P8¥5- 1 07 7 6 1 

-21024 o^&niam<Di%m& 
®&-rzytm'£iffimm<D5 «s3oon m«±4 5 

0 n m&CFVmftflllC . i^t^s?:^-r 

[ 0 0 3 1 ] JlftffJKIW:, ^*?T v zv- 
>\>tvV>t))V^ft]J&VmWD3h <#£rB84 5-37 3 

7 7#<&#S) . ^^ItTU-^tV 5 M-frt (p- 

7-25 2 8f, ^fHBS5 4- 1 5 5 2 9 2 ^£5} 
®) . m^x-a-s^i^^Wbilrf^gm©* 
(^834 8-8 4 1 8 3^m . SSh-JT^i 
^p^T^>fe*©^ (#RWS5 4- 1 5 1 0 2 4^& 
ffi) . *b>-7^4ffiffif|©» mP8BS5 2 - 1 1 2 
68 If, 1fPaBS5 8- 1 55 0 3^, #|gBS6 0-8 

8 0 0 5 . ■» h U TS?> iifJSS?fiJO« (# 
^8358-29 80 3^. «f^BS5 8 - 4 0 3 0 2f & 

* (^PaBS5 9-5 640 31^0;®.) . t?7A+*T 5 

^P2 -6 9f . ^gSBS5 7 - 1 6 80 8 8f, 1*^5 
- 1 077 6 1^, #H^5 - 2 1 0 2 4 0 f, #59^ 
4-28 88 1 8^^#g) . WtiM^b^Jife*©^ 
(#I§BS5 9- 140203^, #I^BS5 9- 1 893 
4 0 n&&m , ?^y-fe>© («5 9-l 523 

9 6#. #SHS6 1-15 119 7f, #H§Bg6 3 - 1 
06 02#. #PBBS6 3-4 1 484^, 

9 1#. ^fH^3- 1 2403#, ^53^3-2 029 
3f. &m¥-3 -2 7 3 9 3f, #UI¥3 - 5 2 0 5 0 

mr.mm^Mit^m^m.^tcjh (W4-2 2 1 
9 5 8§, !t#ia¥4 - 2 1 9 7 5 6f&&ig) mmtf 
ens. 
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[0032] ^(Dttxomtom 

zsxjim^K. j; zmtH^fSKifcicm i > e> ft z&mo ? 

[0033] zomrMtsmt ur». wz.it. 2 , io 
2' -tv^;w v^^p- h ijjk 2, 2' -rvt: 

^ft"<>vV.>k M^fcv^P^k 3<i^(fcT-fe^;k 

k t -^WA-^-fy^ 
PtVl/2/-jfM<.- k T^;l^-:*-^>#.>u 

mmt> v v j»m<Dmm.Mm<m. >stvt $. y<>-e 20 

p -j^ hP-^-fe'^TV-'i'A. 77W^7 

* >mm<DT vyj<xv>T vmtsm. =-vuv? *.~>v 

©tt. mST?©£S14K:®ft> fln&B#©#8?i!g#jI 30 
fe©£0Tt*. j§^{b^>w,>k 2,2' -Tv"tfx 

^y^^p^-h y;M££^tf £/c, * 

wb-cb. c n h<Dmm.^m^\^ i «x« 2 
m^mom^m^m^ 0 . 1 ~ 3 0 «s%*ws o < . 

0. 5~2 0ft«%©«H*sj:»)»*Hr». 
[0034] S^ihSiI 

*(c [mmmm<Duun<Dm.^m±-r z mm-cmm 40 
;k ^ i y^r^>^^if^ci*sr^ > cne©i 

#ttJ"4ftAlll 0 OftfiSIHCfctLTO. 001*^ 
[0035] »iM£»MRtfS^{Si!l8J 
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^-Ct-SM^figjt^J^^K^KiM^©*^^ l/tti. 

^4, 4 14, 31 2^mmm^mmm6 4-1314 

m£M&.M<D?*-~Jm. #P3^P2 - 2 9 16 1#fi 
mm.<Di;X)\>7 A b'M. *H1#IWI3 , 5 5 8, 32 
2^$ffl#^#ggHS6 4- 1 7 0 4 8-5f&^8f^i£©?:^- 
>S> $#gi¥2 -2 9 1 5 6Cm£Mitf$ t <Do-Ti')l< 

[0 03 6] 

v^^r-^mm. ^u^-jur-fe^-ji'jRWflB. *y 
KSMitfi. -fe^P-^^fli. 

b*-;ummfll. X^U^SMittt. h. ^' 

y f — ;ut^3— ji-. ^t<y tf— ;ut*p y k>. ^y-y-ji/ 
7*>. ^y*^*p^^ h^si, ^yr^yp-hy 

m«^r y ^7 * u-- h «}fliao*^©fi2» 
t# y 7*p f \s > & £■ s*f!rai©i ^ u 

JU^flli 1 0-97067^ #19^2 0 0 

0-25890 3-%mm<Dm%mzm^zz tai-vs 

v i?X©J;^)S7K^i5{^©^Tffll^Tfem^„ 
[003 7 ] *^BJ{c« v S^K^iKO^RS©^^ 
T^«l©«#^ttr^±)5: i'©/ci*{C . ^ 7" h ft^ 

^ t,^^S^3»©fe©r^l^i, Ar-SM. Ar 
-S-S-Ar-ca3nS^©AS. 5£tK M 

«*^M^^/c«T^^y#BJl^r&0. Ar«l<B 
«±©^m. -f* 1 ?. BQR. tu-x^A^fcli^-^y -i; 

57-;!', h'J7iJ>, f y S 
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-c£>£„ comm%mmte. 09*. «. ^ay> <m 

t;U -4<I©££j|tJl^£WT£&©) fcJ:J>'T^3 + -> 
(«*.«. im&L±.<D&mM.*. W*b<«l~4<I© 

• ^ttLXit, a-^M^h^^'/^;^/-^ 2- 
^f;U*-7"h-5 -j*9-)W<Zsy4 % tf>/—)\, s 2 — 

2 -^OI/^h-OV^T 
V-JU. 2-^JU*yh-5-y^;l"^>y?TV- 
;i>, 3-y;u*7'h-i, 2, 4 - F y Ty-Jk 2- 
jt)it>7v*s y>, 8-y;i/*yhy«j>, 2. 3, 

5. 6-f F7^Dn-4-f'JJ/>?t-;k 4-t 
KP*^-2-^^*^h f «J 5^>. 2-y;U*7> 
-4 -^x^U^+^V^-^Htei'^lfen-S^. 

[0038] *mw<D*v Aimm&imMjmic 

*f2«S©Sm>SS*4#& 0 . Aftfltyc » 
FT - U . -Y > F 7 * y -;USfe*sHQc Hcy^Wk 

h5*y>«#4 (WAtf. #|g¥5-34 1 44 
H©ft^» 1 -9> WHIT 5 - 1 6 5 1 4 7-S|fai£©{b 
^J3- 6-1 8*5^^3-2 3-3 8&<b') . TV"^ 

*>?&f4 - 3 4 1 4 4 i ^tsemt&m i 7 

-4 7&<b') , -f> FT- •;>»«■ #PS¥5 
- 2 8 9 2 2 7 ^fBt£©fb^3 1 1 - 1 9 . WPST5 - 

3 4 14 4 1 #E«©fb£*l4 7 . &H¥5 - 1 6 5 1 

4 7-^iatS©fb^2 -10-1 1 &<£-) *J<fctfTV&! 
** C&WT5 - 3 4 1 4 4 1 #Baof t^tl 10-1 
6) *©*rt>#*Lt>»B©JMHW£L 
Ttt. T>h5 + y>^©y>^>ha>a*4 (C. 

I. Pigment Blue 6 0 &£*) > 7 ^Pv' 
T->S$KC. I. Pigment Blue 15 
f0^7^P->7->, C. I. Pigment Bl 
ue 1 6^©&fc&Jg7£P^T->&£') . SStfWU' 
h y T y -jL-*/;^-;!-®^ -Y >i^=f. 
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tRSSft £-<,>*>& &j&&r6Al». ctt6©fbi^3©te/B 

a«. gtt©ftttttfc<fc-?T:%8e>&ti&#> — flgfttci 

m'§fcf3 1(ig«±l *«T©ttHrfl!t»«C£aJ# 

[0039] *iftw©Jhn ^ ^mmmtm&fsm* 

[0 0 4 o ] *miK.m^*>ti&3i&mz. *nif5A 
io GiM3isxttiu£!n£ttir*'£ c 4 4>©r&n 

^•^©e^tro:, #y i?i/>fi/7 £ u- f, 

•J -f 5 F. jj<y s^^n^>$^x>. #y./.MOl/* 

ft&as. «$Lt>£J#&£ ITU, #'Jx^U>fl/7 
(OTPETiW) R&is>i?*4l9*9 9 

TSPSiBg-T) ©3tJ###*tf64"i£ 0 

[0041] PETii, jjiyx^^i/o^^r^y 
x?U>fU7$b- h#>6&£6©-c£>£#. #yx 

7"7^b>-2, 6 -s>#;l<;iOm Wv^^Jb 

30 ^fiR^3&«. £#yx*^u©i 0*;l/%JilT^n/c^< 

[0 04 2] SPSIt ISO:f<Wfl/> (T^^^ 
f ^ d< y ^ ^ U » £ M^c «3 S5[ft WKSWJtt * W 0 /c^ 

ftz^-iz^mnt^K 2m%.> 3*11. 5sik > 

o<. wiKijirJt. y^mm. 2~m%x8s% 

sii^r^s^^. 5aiRr5 0%«±. 
tt±©ji^r3 os^^r^-sci^iLt,^ sps 
40 ©s^«itsT3 - 1 3 1 8 4 3 ^wwmmmoii&ic 
mem 

[0 04 3] *^{Cffll^n53^f*©/l^£ or 
«. 50-2000ttmig, *fSL<<«7 0-1 5 0 

ctit><D3L&#zwim&. iBi^B*i^3n-2.$T©pa 
K. 3^F»©^^x|teig:*«J:0 3 o-ciiLtmi.mm.-c. 
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coo44] *mwv>®dtm&mm*±ME3m&t l cm.we. 

ffl, #PS¥2 - 4 2 5 8-^. ^P3^4 - 1 6 1 9 5 7 
- ^K^l 0- 1 6 1 3 1 6^IBfE©* y^«;>^J 

SfilStti&ftKKi*!, jr>IS/S*frS. 7 5-/ 
[0 04 5] -^Py^AI2iiJgft<©^®?rffiaL. 

> * - ttBttfli (CM t, > 6 ft £ > £ 15 DUST 
[0046] #P *9 AB»ffl«atttttJ^±fclW:r 6 

[0 04 7] ffiiKCffl^SfeOiLTiJ. 
»0 < »*»tt©W«lH^Fa^flrc*4 C U 

;H2;Ha-^ % #Jl>#*W*;Hz;l>p-X, x^-iHz 

jfttr-^TJUa— ^flltt*^tfjl«y t-Jl/T^n-;l'© 
-y-^P-x^^r-b:?— K r 

W^KT^i-JA. T^ith'^A, #yf 

t>e>ft-5#. C*i6©fb&423©3-£#y f-;l/7Jl-3- 
[0 048] «SJf ^tfr&tcw:. Mic^tctBOr^ 
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[0049] GSgJf ^s&fiJK: J: K> J&jST £ 
gJl©IS/»£0. 2~1 Ojumi-TSCtJWSlX. 
MfC$fiF£U<«l. 0~2. OymtW. 

[0050] ffisai vxm^hti^y a 
io &©r«& < , x-e©MW«2 - ioom misws 

[005 1 ] *IMB«:*ttSEfM6 L< »eftJMll& 
SJlKltt, *H#rF^3, 2 5 3. 9 2 1^, 15312. 
2 7 4, 7 8 2^ 15312. 5 2 7. 5 8 3#*jJ:0'I5 
Sf2. 9 5 6. 8 7 9^CClSig3ftT^£J:5fc:MaRJ|X 

w*.«#H4$3«&3 . 282. 6 9 9^{cia*g©<f:^ 

«C. «*4*MBfeTSC£**TSS. 7 ■/A'*--Sfe8©tt 
ffl«£LT{i. «*ififi'r©lR3ta»S0. 1~3. 0T 
20 &&C£tf*7SL<<. 0. 2~1. 5#ttfCffS(sl>. 
[ 0 0 5 2 ] *»^{C*Jt»T«. T>^M — ^3>@ 

■So 7>^AU-i/ 3 >i(j, §fa©^SffiHf©^^ 
QURtfO. 3feLh2JMTr*SCt*J»*l/<. 3 
»* U < « 0 . 5 JiLL 2 «T©**»fi©«JR'C * 9 . 
*oASl«©-pnJMi«{c*»C>r©lRiR3&i. 0 . 0 0 1 fet 
±0. 5*Sj-r&-5Ci*s»*U< % 36(c5fSL<« 
0. OOlJULhO. 35feM©*¥jftK*Wr4Jl-C** 

30 [0 05 3] 2|s:^(c*>liT^ > a >IWjtSfe&*tt 
fflTS*^. ^^4«^fiffifflt?ge<]©eRiR^WL/ t M 
m&tcmfrW.*) *-C©?RjR*s^^^ < , ±IBT 

*fe©*SKJ^3nri»S*5*«W«C4a«:RBS3ns*> 
©t?«ai>. #!4©^I4£ #raBS5 9-564 

5 8^, <ftffl¥-2 -2 1 6 1 4 0#. 1^17 -13295 
#. H7- 1 1432§, $SttffF&5. 3 8 0. 6 3 
5^IBIS. - 6 8 5 3 Q^mm 1 3HfiTM 

40 lfrS#>&H!Hl 4H^T«B9ffS. ISJ3-24 539 
^IRmi 4H£T«3&>6IBI»1 6H«TfflIBtg©fL^ 

52- 1 39 1 36#, ISI53-13233 4-^> 1^5 
6-50 1 480f. |SI57-16060-^. 15157- 
6883 If, 1^5 7- 1 0 1 8 35^ 059-18 
24 36^. !|f^7 -3 6 1 4 5#. 157-1994 
0 9#. ^BS4 8-3 3 6 92^ 1550- 1 664 
8f. ^2-4 1 7 34^, *a^S4. 0 8 
8. 497^ mm4. 283. 4 8 7^ 15^4. 5 
50 48. 8 9 6^.15)315. 1 8 7. 0 4 9 fial£©Yb^ 
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[0054] #ISBJ3©*p ^7 AdNftttctt. iimic 

b. m®m%L&mm®<Di,>-rinx-i><i:i,\ mm 

fil/TU, ;WXf$l*SS3 3 0, 1 5 893?fClBt&© 
^'J*. i&BttffflU. 2 9 6, 9 9 59^ClBtS©# 
■7X19, 3SH#f¥Ut 1 . 17 3, 181 9^«:fBtg©T 

• i )±m&mxit*} k 5 >> a. 

* hS0£bTm>£C ffiHli 1<TB, * 10 

H^M=® 2 , 3 2 2, 03 7 9^fClB*g©»fi&. "Cj^s 
-*Htt&6 2 5, 45 1 JKgQroVlFWQ 81. 198 
#9fciBt&Sftfc»tra»M*, #&B34 4-3643# 

0, 1 5 8^«CiEli©#y;**U>#C>ttsl«yy$rT 
> y U- h . *B#i^3 , 0 7 9, 25 7 9^itSBi& 
0*>J7?'Jaih *@^03, 02 2. 1 6 
9 *HSHCBtt3 'J * - # :* - h omiXlMv •» V 

[005 5 ] sMMtcfebiT. v 9 YmtG3Bit>>mSM 20 
B. W#©#&£0raLTfc<fcl,>o 

[0056] *«wc4bi»"cb. &nm*&.&-r2>tcib 
ic&Mstitm* tcimw&tf y zommxnt&M 30 

©JB«:£W3tfTfc«fc(,>*J. *?$1/<BT5IJR. 

iCfcOTB. *H*$fFJjl5. 244, 7 7 3^*7A1 
4 ~ 2 0 &CfBiS3ftfc«1I14ft^W$ h < fflueti 

[0 05 7 ] #fSBJ(tfc<,>TB, *P y^ABWBIB* 
t4S^?:3mfttc A ~> ft < -T £ K . WHrStt 
8"J£ffll,>£C<!:#sjJfi: UH. J?Mffi14SiJ©0iJ£ 

7-*>f, iJ**^Jh> V vWkUlZM 40 
*>&3&©feit:i[fflt,>6ttS„ JMfcftKB. *#PtB86 2 
-1 70 950^, *IM05, 3 8 0. 6 4 4^ 
i'KSBtg©? ? JRSJK*mHiRSttaK !ftgBBS6 0-2 
44945^. PI6 3- 1 88 1 35-9. 1516 0-2 4 
49459. [5163-30 643 79. 4WPF7-2 3 
3268 9. I17-173225 9& <fc'(CfBig©:7 »3R 
JRWHSfflW. «8M=Sfl3, 8 8 5, 9 6 59&<i'{C 
IBIS©* y ->P*S^W®fi§teSiI. &M¥6 - 3 0 1 1 
4 0 9ft <t' tciBig©* i;7;^i/>^*t^ K 4»T— * 
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St. 3 0, 00 0 JWT. MtcHft. 0 < B 

2, 00 0 — 1 0, 0 0 0©SBK:& -5. 
[005 8 ] *^{cffit^ti^^rO©^i l/T(J, fr 
JK^BU*^ (*-Att. 1 9 9 4^J) ft £' 

sns &©-?«&(,>„ s/c. ^Bjr^ffl-r^^j©^ 

l/t». 4 0 •C£{± 1 8 0 Wr©6©*$7£ L 

•y->. h;l/x>. jb, x£y— A-. >fy^n;< 

r-feh>, ^ ffl&x^u. 
1. 1. 1 - h y ^PPx£>. ft-7tF077>, 

h y x^;urs >. ^^-7*>. hy^ju^-ax^y- 

/-i— 7^^-p^<>^>. +S^U>. n - zfZ S — 
Jl/. yf;l/-{vyf;l/^h>. >-^P-^+ 

Ify >. f^^^^JU. ge^^x^il/. ^pp-<>-fe*>, 
^^^;Ux-f-;U. 7-V-)k x?u>i/y =3-;l/>J 
x?-;Ux--r;U, N. N-J/>?WA7 5H, 
^y>. 7'p^*>x;i/ h>. ^<-7;u^-p h y^^jur 

[0 05 9 ] *«W©*P AlB»fflJS^ttM^© 

JP<Df£^afftC. ^©B*^Ura^Jl?:|aID#JC?g^$ 
-^-^fflt^T. 1«^©^flj^?ra)a$#r^t- 

mscmi&m* Li,\ *<Dmv>$L®M.mz, 30-10 
o°caw$tA>o 

[0 0 6 0 ] ^?§©^p ^7 AfEtiMRttK. 
i£^«:BW©1f^X(cBt^. ^?tiTfe p 

[006 1 ] #I£BJ3<d*p //^ Ai&lifflJgtffctfefflJ&gJ. 
* P ^7 AIBIii«<*©IBa)l©|g«Jl^B. 1 0 

(CB. /l*BS?>fcJlCHi ; 5^« : *L/< 5 0 (imEU*! 

[0062] *«w©*a if'y^^mmm^mmmm^L 

©«<T./c^fcj:5a^©^P^3 7 ^ -STfeSStcJr-S 
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ta^-rsti^i. $sgi§©fBiiMS&£RMtf{djniu 

1 1 -3 1 1 9 3 6#(cfetS3ti-rc^ 10 

[0 06 3 ] U— !f-^3t-U>^tt<D«nfc3tO 

T. 3 5 0 nmM 5 0nm#s*?$O< . 
S#fB«©fc&{Ctt, «St«Slr»ti£»*L<. 35 0 
~4 3 0nmt'*SciW5WJ!Ol>. *#6H«:J:« 
U-f-*ibt». 1WW9«*U— !f-. S^^ftU 

HV-5 0 0C, NLHV30 0 OM, NLHV30 0 20 
[0 06 4] ***U-1f-i*2rtM636£* 

r. 5 <fc 5 tc. <fc**SMBrt»fii«B*Ji-r 

CiJisSSLO. IS«b©/c*©S^i*^¥-«. 0. 
0001uJ/cm 2 ~30 Om J/c m l -C*tl{S«fcCi 
0. 00UJ/cm ! -200mJ/cm'W^ 
U». ftftttflt*. JBt>B£«7SL<. 1 0#KT, m 
tctt5»WT**»*H.». *26BJi©fflJi»8J©«^ IB® 

*>J:C>U. £ft^*ft%©fN(gMMaiI«c «fc 0 =mmc «fc 
asJ^aWSfch* J: 5Kt/r *^W©ia»« 

[0065] mmmtit uxit. T^^tmomsm^i* 
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^<D^#«. 6 0-20 0 •CGOffiBrt r 5 5 am 
fT$C£jW*t/<r». »*Wfl£&t/ttt. 80°CW±# 
»*l/<. aMMntt. ftlf»fi«K:t>«fca* J 3 OfW&TF 
#»*tA». MSiLttt, S£*&*fl©«*©:£S; 

jWtf^tis. c©»imwi®cj:ij. u— tfM*fn#. ib 

So 

[0066] ±iB©«KLTf#6>nfc*P$^A«. 3 
5 0 nm~4 5 0 n m©»fi^f f6 W-f -jfe* fclJ 

©T*tt«: <fc 5 H*t«C ct ») 3 S C £ tc <fc 

©HMfc©«tett. a»BT?#*Ci#-C*SU r^^ 

* - >©«£tt . CC Di=c i- ©j&HR?- 
9. cPU«cJ:0f t =i-Fl/-ctt«<tL.r»*ci*J-r 
**. EMS tift:mM>^fb^PjL 

W±ffl#M7fe©J-*^*--«. E»tcfflt^K*x*;i/ 

£ «fe 0 flR&ZXS t »»fi© U — if - £#Mt£ <!: L T ffll > S 
[006 7] 

[JBfeM] «T. Hl*t«*»lfr*»i!l5©»*«rBiaHC 

[0 068] CPE TT5l**J3»»©fW] rfj JR© 2 
*ra*M*HJK**©»S 10 0m m©j893 PET^^I/ 
A©*p ^7 AB3MlflB£tt&liH!lft^©T3 I^Ii 
LTTIBT? IftffiK a - 1 «f£ftjRJt 0 . 0 1 m mfctt 

5<fc^{c^i9:U8 0*c-ei^fflfg^s-tf-rT?l®A- 1 

ilfc, 
[0 06 9] 



0. Iff 
1 0SB 
9 0SB 



6 6 SB 



CT5HMi*a- 1» 

MEK 
11*608 1 

«*p ^^A^fflSafefefefflfiS^^jg l ©tBSS» 

; l/jJ'BLS («*fb^Xatt«!) 
300nm~450n m©S^:^S*^o^M^M^J 
2 Z-isJf-Jl'TZ S- 1 - (4-*A 7 * U 

7$s>-1 ■ X*<*s+>\,7-4 ■ *3.iJ)Hm) 2SB 

3 2 5nm) 

p-y>^7S^ItSlfA (H^fb^thSEPA) 3gg 
3 07 nm) 
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21 22 
2-fcT* (4- (>$d"Ja + i/-i/iKi/) 7x-^) :/p;S> 



2, 

(8rW{b^I*tt§5!NKx*7^U: BPE-2 0 0) 



PHfeSttS : MH I 4 5 4 ) 



S^P^+Ify > 

IB* a ^ ^ AlBflffijgft&|gjft«&^ 1 * T ^ * - 

^--c^JKili 0 0 wm«:^^,j:^{c^gL/8 0°cr 10 

5 #raf£*i3 ttT* P ?v AlBiiffl^^ttffl^ 1 t L 

tc. * 

#ye-^T>U3-A <B#£fiWfc£ («)g:GL-05) 
#ffiiStt*B (F - 1 2 0 : *-B$^>* (*) ) 

*P^AIBiag|f£ 1 £. 02&CmT*P:J? r 7A}gI5fl= 
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